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ZKLFKPDNHV WKLV FRPSRXQG YHU\ DWWUDFWLYH WR EH XVHG LQ QHZ FRQFHSWV RI VRODU GHYLFHV VXFK WDQGHP
FHOOV
,QRUGHUWRLQFUHDVHWKHFHOOVSHUIRUPDQFHLW LVNQRZQWKDWGXHWRWKHUHFRPELQDWLRQSURGXFHGLQWKH
ODWWLFHGHIHFWVRI WKHDEVRUEHU LQ WKHFRQGXFWLRQPHFKDQLVPV WKHGHQVLW\RIJUDLQERXQGDULHVVKRXOGEH
ORZ7KHFU\VWDOOLWHVVKRXOGKDYHODUJHVL]HZLWKWKHDLPRIUHGXFHWKLVUHFRPELQDWLRQ7KHIRUPDWLRQRI
FRSSHUVHOHQLGH&X6HSKDVHVGXULQJWKHJURZWKRIWKHFKDOFRS\ULWHVHQKDQFHVWKHFU\VWDOOLWHVL]H>@
1HYHUWKHOHVV WKH SUHVHQFH RI WKHVH VHFRQGDU\ SKDVHV LQ WKH DEVRUEHU OD\HUV PDNHV WKH SHUIRUPDQFH RI
WKHVH ILOPV ZRUVH 7KH XVXDO VHJUHJDWLRQ RI WKH &X6H WRZDUGV WKH VXUIDFH PDNHV URXJKHU WKH ILOPV
LPSO\LQJWKHLQFUHDVHRIWKHOLJKWWUDSSLQJDWWKHVXUIDFHDQGRIWKHQXPEHURILQWHUIDFHVWDWHVEHWZHHQWKH
DEVRUEHUOD\HUDQGWKHZLQGRZOD\HULQWKHVRODUFHOOV$GGLWLRQDOO\WKHFRH[LVWHQFHRIWKH&X6HSKDVHV
ZLWKWKHFKDOFRS\ULWHVWUXFWXUHLQWURGXFHVXQGHVLUDEOHVXEEDQGJDSDEVRUSWLRQV
,Q WKLV SURMHFW &,$6 WKLQ ILOPV ZHUH SUHSDUHG RQWR VRGD OLPH JODVV 6/* E\ D WZR VWDJH SURFHVV
'LIIHUHQW UDWLR RI &X$O,Q ZHUH GHSRVLWHG RQ WKH VXEVWUDWH E\ HYDSRUDWLRQ WR EH VXEVHTXHQWO\
DQQHDOLQJ WR & GXULQJ WKH VHOHQL]DWLRQ 7KH UHVXOWV RQ WKH GHSHQGHQFH RI WKH FKDOFRS\ULWH VL]H
SUHIHUHQWLDORULHQWDWLRQURXJKQHVVRSWLFDOWUDQVPLWWDQFHDQGDOXPLQLXPLQFRUSRUDWLRQDVDIXQFWLRQRIWKH
VWRLFKLRPHWU\DUHVWXGLHG
 ([SHULPHQWDOGHWDLOV
9DULRXV&X,Q$O6HDEVRUEHU OD\HUVZHUHGHSRVLWHGE\DVHOHQL]DWLRQSURFHVVRQWRJODVVVXEVWUDWHV
)LUVW PHWDOOLF SUHFXUVRU OD\HUV ZHUH HYDSRUDWHG IROORZLQJ WKH 6/*,Q&X,Q$O VHTXHQFH LQ D YDFXXP
FKDPEHUZLWKDEDVHSUHVVXUHEHORZ3DZKHUHWKHVXEVWUDWHVZHUHURWDWHGGXULQJHYDSRUDWLRQ7KH
LQGLYLGXDO OD\HUV WKLFNQHVVHV ZHUH FRQWUROOHG E\ TXDUW] FU\VWDO PLFUREDODQFH PRQLWRULQJ WR REWDLQ
GLIIHUHQWPHWDOOLFSURSRUWLRQVEHLQJP &X$O,QDQG[ $O$O,QWKHDWRPLFUDWLRV7KHVHSUHFXUVRU
VDPSOHVDQGHOHPHQWDOVHOHQLXPZHUHSXW WRJHWKHUZLWKLQDSDUWLDOO\FORVHGJUDSKLWHFRQWDLQHU WKDWZDV
ORDGHG LQWR D TXDUW] WXEH IXUQDFH LQ $U DWPRVSKHUH IRU KHDWLQJ XS WR & DFKLHYHG LQ VXFFHVVLYH
DQQHDOLQJVWHSVEDVHGRQWKDWUHSRUWHGIRU&,6IRUPDW>@$IWHUVHOHQL]DWLRQDEVRUEHUWKLQILOPVRIDERXW
ȝPRIWKLFNQHVVZHUHREWDLQHGDVZDVGHWHUPLQHGE\SURILORPHWU\
7KHRSWLFDOWUDQVPLWWDQFH7DQGUHIOHFWDQFH5RIWKHVDPSOHVZHUHPHDVXUHGZLWKD3HUNLQ(OPHU
/$0%'$GRXEOHEHDPVSHFWURSKRWRPHWHULQWKHQPZDYHOHQJWKUDQJHDWURRPWHPSHUDWXUH
WDNLQJWKHDLUDVUHIHUHQFH7KHWKLFNQHVVDQGURXJKQHVVRIWKH&,$6ILOPVZHUHREWDLQHGE\PHDQVRID
'(.7$.  SURILORPHWHU 7KH VWUXFWXUDO FKDUDFWHUL]DWLRQ ZDV FDUULHG RXW E\ PHDQV RI ;UD\
'LIIUDFWLRQ;5'XVLQJD3+,/,36;¶3(57GLIIUDFWRPHWHUZLWK&X.Įλ cUDGLDWLRQ3HDN
GLIIUDFWLRQ DQJOHV LQ WKH ;5' SDWWHUQV ZHUH FRQYHUWHG WR LQWHUSODQDU GVSDFLQJ DQG WKXV SKDVH
LGHQWLILFDWLRQKDVEHHQFDUULHGRXWE\FRPSDULVRQRI WKHREVHUYHGGVSDFLQJZLWK WKRVHUHSRUWHGE\ WKH
-RLQW&RPPLWWHHRQ3RZGHU'LIIUDFWLRQ6WDQGDUGV
 5HVXOWVDQGGLVFXVVLRQ
7KHVWUXFWXUDOSURSHUWLHVRIWKHWKLQILOPVZHUHDQDO\]HGE\;5'WHFKQLTXH)LJVKRZVWKHVSHFWUD
RIWKHVHOHQL]HGILOPVIRUWKHP &X$O,QDWRPLFUDWLRVRIDQGWKHH[WUHPHYDOXHVLQVWXG\
7KHVH ;UD\ GLIIUDFWLRQ SDWWHUQV LQGLFDWH WKDW ERWK ILOPV KDYH FKDOFRS\ULWH VWUXFWXUH DQG SUHIHUHQWLDO
RULHQWDWLRQ DORQJ WKH    GLUHFWLRQ 7KH GLVSODFHPHQW RI WKH PDLQ SHDN WRZDUG KLJKHU DQJOHV LV
SULQFLSDOO\REVHUYHGLQWKHP VDPSOH6LQFHQRVWDQGDUGILOHVDUHDYDLODEOH IRU&,$6&X,Q6H>@
DQG&X$O6H>@VWDQGDUGVZHUHXVHGWRLGHQWLI\WKH&X,Q$O6HIRUPDWLRQIRUZKLFKGLIIUDFWLRQSHDNV
DUH ORFDWHG EHWZHHQ ERWK $V LW LV REVHUYHG WKH LQFUHPHQW RI WKH P UDWLR PDNHV WR DSSHDU WKH &X6H
GLIIUDFWLRQVLJQDOLQGLFDWLQJWKDWWKHILOPKDVEHHQWUDQVIRUPHGIURPFRSSHUSRRUWRFRSSHUULFKVDPSOH
,WLVNQRZQWKDWFRSSHUVHOHQLGHSKDVHVIRUPHGGXULQJFRSSHUULFKJURZWKDUHDQH[FHOOHQWPHGLXPIRU
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HQKDQFLQJ WKHFU\VWDOOL]DWLRQRIFKDOFRS\ULWHDEVRUEHUV$FFRUGLQJWRWKLVIDFW LQ)LJDUHGHSLFWHGWKH
FU\VWDOOLWHVL]HVRI WKH WKLQ ILOPVDPSOHV7KHDYHUDJHFU\VWDOOLWHVL]H LQ WKHSODQHGLUHFWLRQZDV
HVWLPDWHGDFFRUGLQJWRWKH6FKHUUHU¶VIRUPXOD
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ZKHUH6LVWKHFU\VWDOOLWHPHDQVL]HLQQPλ WKH;UD\ZDYHOHQJWKLQQPθ WKHGLIIUDFWLRQDQJOHDQG%LV
WKHYDOXHRIWKHIXOOZLGWKDWKDOIPD[LPXP):+0$OWKRXJKIRUWKHORZHVWPSURSRUWLRQLWKDVEHHQ
REWDLQHG WKH KLJKHVW VL]H VLQFH P  LW LV REVHUYHG WKH WHQGHQF\ WR LPSURYH WKH FU\VWDOOLQLW\ ZLWK
LQFUHDVLQJFRSSHUFRQWHQWLQWKHILOPDFFRUGLQJZLWKSUHYLRXVUHVXOWV>@
7KHSUHIHUHQWLDORULHQWDWLRQRIWKHFU\VWDOOLWHVDORQJWKHSODQH)ZDVHVWLPDWHGIURPWKH
;5'SDWWHUQVDVWKHUDWLREHWZHHQWKHSHDNLQWHQVLW\RIWKHPRVWLQWHQVLYHUHIOHFWLRQDQGWKHVXP
RIWKHLQWHQVLW\RIWKHVHFRQGDU\SHDNVDQGDVIROORZV
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ZKHUH ,KNO LV WKH PHDVXUHG LQWHQVLW\ RI WKH SHDN KNO IRU WKH ILOP DQG ,KNO WKH UHODWLYH SRZGHU
LQWHQVLW\7KHREWDLQHGGDWD)LJUDQJLQJIURPWRLQFUHDVHZLWKWKH&XSURSRUWLRQ
,WKDVEHHQIRXQGLQDGGLWLRQWKDWWKH&X$O,QSURSRUWLRQLQIOXHQFHVWKHDOXPLQLXPLQFRUSRUDWLRQWR
WKH &,6 PDWUL[ )LJ  VKRZV WKH PDLQ SHDN RI WKUHH VDPSOHV ZLWK P  P  DQG P 
FRUUHVSRQGLQJZLWK [ $O$O,Q DWRPLF SURSRUWLRQV RI [   [  DQG [  UHVSHFWLYHO\ ,W LV
QRWLFHDEOH WKDW WKH VKLIW WRZDUG KLJKHU DQJOHV RFFXUV ZKHQ WKH VDPSOHV DUH VWRLFKLRPHWULF RU &XULFK
+RZHYHUWKHVDPSOHZLWKKLJKHUDOXPLQLXPFRQWHQWKDVQRWXQGHUJRQHWKHLQFRUSRUDWLRQRIWKLVHOHPHQW
WRIRUP&,$6FRPSRXQGUHPDLQLQJDV&,6FU\VWDOOLQHVWUXFWXUH ,WVKRXOGEHQRWHGWKDWWKLVVDPSOHKDV
WKH ORZHVW &X SURSRUWLRQ DQG WKH KLJKHVW JUDLQ VL]H DFKLHYHG VKRXOG EH UHODWHG ZLWK &,6 FRPSRXQG
LQVWHDGRI&,$6




)LJ;5'SDWWHUQVRIWKHVHOHQL]HG&,$6VDPSOHVZLWKGLIIHUHQW&XSURSRUWLRQ
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7UDQVPLVVLRQVSHFWUDRI WKH&XSRRUVWRLFKLRPHWULFDQG&XULFKVDPSOHVDUHGHSLFWHGLQ)LJ,W LV
REVHUYHGFOHDUO\WKDWWKHILOPVZLWKKLJKHU&XFRQWHQWVKRZDGHFUHDVHRIWKHLUWUDQVPLVVLRQLQWKHKLJK
ZDYHOHQJWKV UHJLRQ7KH WUDQVPLVVLRQ DYHUDJH LQ WKH  QP UDQJH )LJ  VKRZV WKDW WKHUH LV
VLJQLILFDQWVXEEDQGJDSDEVRUSWLRQIRUQHDUVWRLFKLRPHWULFDQG&XULFKILOPVLQGLFDWLQJWKHSUHVHQFHRI
PDQ\LPSXULW\VWDWHVLQWKHJDSZKLFKDUHUHODWHGWRWKH&X6HVHFRQGDU\SKDVHVIRXQGZLWK;5'
7KHURXJKQHVVRIWKHDEVRUEHUVDPSOHVKDVEHHQPHDVXUHGE\SURILORPHWU\7KHURXJKQHVVDYHUDJHRI
DEVROXWHYDOXHVLQDQLQWHUYDORIȝPKDVEHHQFDOFXODWHGE\PHDQVRI

¦
=
=
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LD \QU 
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
7KHUHVXOWVDUH UHSUHVHQWHG LQ)LJDVD IXQFWLRQRI WKH&X$O,Q UDWLR ,WFDQEHVHHQ WKDW LQ WKH
FKDQJHIURP&XSRRUWR&XULFKVDPSOHVWKHVXUIDFHLVPRGLILHGDVWKHVHJUHJDWLRQRIWKH&X6HSKDVHVWR
WKHVXUIDFHEHJDQWRDSSHDU$VFDQEHREVHUYHGLQ)LJWKHVXUIDFHRIWKHILOPZLWKP LVURXJK
ZKLOH WKH VWRLFKLRPHWULFDQG&XSRRU VDPSOHV VKRZD VPRRWKHU VXUIDFH 7KLVEHKDYLRXUDOVRKDVEHHQ
REVHUYHGLQSUHYLRXVZRUNV>@

)LJ9DULDWLRQLQWKHJUDLQVL]HDQGSUHIHUHQWLDORULHQWDWLRQDV
DIXQFWLRQRI&X$O,QSURSRUWLRQ

)LJ 9DULDWLRQ LQ WKHPDLQSHDN REWDLQHGE\;5' IRU WKUHH
VDPSOHVZLWKGLIIHUHQW&XSURSRUWLRQ

)LJ  2SWLFDO WUDQVPLVVLRQ FXUYHV7RI&,$6 VDPSOHVZLWK
GLIIHUHQW&XSURSRUWLRQ

)LJ9DULDWLRQLQWKHWUDQVPLVVLRQDYHUDJHLQKLJKZDYHOHQJWKV
UHJLRQ DQG URXJKQHVV DYHUDJH DV D IXQFWLRQ RI &X$O,Q
SURSRUWLRQ
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 &RQFOXVLRQV
7KH&X$O,QUDWLRKDVDJUHDWLQIOXHQFHRQWKHVWUXFWXUDO
RSWLFDODQGPRUSKRORJLFDOSURSHUWLHVRI WKH&,$6FRPSRXQG
7KH LQFUHPHQW RI &X SURSRUWLRQ LPSURYHV WKH $O
LQFRUSRUDWLRQ WKH JUDLQ VL]H DQG WKH SUHIHUHQWLDO RULHQWDWLRQ
+RZHYHUZLWKD&X$O,QSURSRUWLRQ!WKHVHJUHJDWLRQ
WRZDUGV WKH VXUIDFH RI &X6H VHFRQGDU\ SKDVHV LQFUHDVHV
LQFUHDVLQJ WKH URXJKQHVV DYHUDJH DQG GHFUHDVLQJ WKH
WUDQVPLVVLRQDVVRFLDWHGZLWKWKHVXEEDQGJDSWUDQVLWLRQV
$&X$O,Q SURSRUWLRQ QHDU WKHP  YDOXH VHHPV WR
EH WKH EHVW FKRLFH WR IDYRXU FU\VWDOOLQH &,$6 IRUPDWLRQ
ZLWKRXWVXEVWDQWLDO&X6HVHFRQGDU\SKDVHVVHJUHJDWLRQ

$FNQRZOHGJHPHQWV

7KLVZRUN KDVEHHQ VXSSRUWHGE\ WKH6SDQLVK0LQLVWU\RI
6FLHQFH DQG ,QQRYDWLRQ WKURXJK WKH &,(0$7 3KRWRYROWDLF
3URJUDP 6 0DUWtQ VKRXOG DOVR WKDQN WR &,(0$7 IRU WKH
DZDUGRID3K'UHVHDUFKIHOORZVKLS
5HIHUHQFHV
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